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The present invention relates to a method for preparing of the poly (3, 4- 
ethylenedioxythiophene) powder which is soluble in various organic solvents. According 
to the present invention, the soluble poly (3,4-ethylenedioxythiophene) powder is prepared 
by polymerizing 3,4-ethylenedioxythiophene monomer using oxidants under the existence 
of dopant of a general formula (II) and then drying it. The soluble poly (3, 4- 
ethylenedioxythiophene) powder synthesized according to the present invention is 
thermally stable, atmospheric stable, and easy to be chemically synthesized in air, and has 
advantages in solubility, electric conductivity, and transmissivity for various solvents. 



^711^-5) ^-2002-0034723 

(19) tfl^^HMl^CKR) 
(12) ^fl^^-JiKA) 

(51) . Int. CI. 7 (ll)*7flSiA ^-2002-0034723 

C08G°61/12 (43)^7fl«y^> 2002^05^09^ 



(21) #€^li 10-2000-0065207 

(22) 2000^11^03^ 



(71) -£--§-=r 

(72) 5-§-^ 

7g 7] S-g-Sl Al #7)-^-*! 04^ 1 804JL 

(74) tflal?! 

(54) 7}-%-^ WalttA-tim^o]**]*} 0 }^) S^^S"^ 



£ «£cgo} uj-^ofl <2}>£-i] (E)2] i^-HSl ^*fl*H 3.4-°fl ^^1t^1- 0 )^-^1^1- 0 1 ^-^1 ^^=*)1# ^SMl* AV-g-*> 

<5 J?L ?i2:A|?J O.S^ 5>7l ^^^1 (ni)2] ?}-§-^ ( 3,4 - <H] ^ 3! cH ^r*l .2-31 ) ^]2l^ 

^ ^-^o,) a^e). 7 }-§-^ $3 (3,4-^1 ^?14 0 1^-^4 0 1^€) -g^-fr ^If^H <**}<y : :*H i cfl7l<?l^ 0 l ^-^ 

ul] 1,1 



«! vl o| 

7}-g^ #e|(3.4-^m ^!4°l^-Ai4oi5.^)), ^Jliit^^, <£2I^3L^^ M-e#<g 

L(3 ^1 A] 



- 1 - 




^■jfls.^ 42002-0034723 



£1^^ 4^ 4>?H 44 7^4 #eK3,4-°fl444ol4*14°).2-3!) 442] FT-IR ^ 14* S.a]$ ^Efls. 
°14. 

51 2^r 4 ^-^ofl 4# 4^5- ^(2-oH^«l^)^3L^Al L llolE -g-o]-£-o] 51^4 #^(3,4-^)^?]4ol^-Al 

4°li2.^!) 444 47)-g- D l)NMP (N-methyl-2-pyrrolidinone) -g-Bfl^l^ <24 -g-^-§- slide glass2H] Q^S. 
(spin cast) *\*\ <*o]a) °J=£ jgs.oj uV/Vis.-NIR 7j o] cf. 

4 ! 32| 4-44 ^'3 

t)1- ud ol £i. .7-1 
a o — 1 -1 "i 

4 414 -B-7l-8-°llofl 7}-§-^<?] 35-4 f-4(3,4-°ti4€44444 0 l3.3!) 444 t)];&4«H1 44 5J44. 

o^.^^1 ^ £ A^j7«^^ £ ^o)| o]*fl 44*fls44 <LV£3] ^ #51*11514 ^7l^^^s) slol 44 
4^4 44^Jl444 4^4 7|7i|^j|om 7 >^ 44 ^a^SM -go]*]^. 7 >^]jL 44. 



cfl«.«.o) ^Aj ^£7-1-^ 7}Al^-Al ^cdo} n}.g. *^g)-7l nfl-g-o)] 3f-^517}- 44 4 s)- 5}^ l^-fr ?W 2 44. 444 
ol-f- ^4^0] .2.^5] 7.] 445-4 a^AS. J3. -g-£7> 711444. ^44 4? 444 Baye 

rAHH^r 3,4-°11431444444-2-3l(ED0T) 4 4 *H3.4 4^4 44*tf-l- 4-S!.$a4. o) fe ^ol^o] yj^^ofl 

cHl^^lcfol^-AlzH-* ^4 ^EflS. 4fe 7>4£r 443154, O] 3 , 4 - ofl ^ ^lcf o] A] *}o) .2.^ ^^=^)# #714 

44 ^ 444-°-sl f>44 #4(3,4-<Hl4 i €444444i>.3!)(PED0T)4 4 #15 4444 Ml! 3144 44 7l 
21 ^^l-^-o^a^s 444 4^4 44Sl31iL4 ^ 444 «J^(1.6~1.7eV)4 £jL 441. 4 ^4(3,4-°l]44 
4444*)-ol.2.30)4 7 ]^o] ^HA^^-^cf ^4 44514 iL44:n. 44. ^44 BayerAHHfe s.^t>14 3 4 _ 
0)14^444444.2-5914 44tU1- 4-E44MH14 4444 f-4(3,4-<ii4ii!i444444.2.3l)-§- 44-§-44efl5 
71)2444. ^ei^ £tsi ^^^sumscpss)* Af-g-gj-ji, edot-s- ^^mhh ^444 44°-^e)I 

2) PEDOT-gr 44 45151, 444# 44 iaD4, £.Aj-Aj ^ofl 40^0} ^aj.^. ^_o]sl 44. 5&4 ED0T4 4 

**«| °fl 4444^4 ^7f5>i 44 -g-iS.2] 3.1%*- 1^41- -f-5>^ 7 Q V £> 7|£ ^oflAi^ ^7>^o] P 

EDOT-i: 42^2 



44 A i, ^- *^2l -S-^^. Aj- 7 ]£(. a,2fl 7 ]^j!|. ^rt^. g]-^, ^If- Al -§-<^ ^"Efl7> 0.1-V4, 4°cftl- -fM 7> 

-8-^°J #2](3,4-°111?14ol^-Al^l-olii^}) -g^v 7ll2:Ho v^^ ^t}^ 5Jolcf. 

v^-^o) o] if ji x). fsl±. 

^- ^ v ^7l-^ ^i#tb 44 l-e|(3,4-<Hll^l4 0 l^- A ]4 0 l5.€) €-^4 ^124 4^4 ^^44 14. £4= 
21 ^7i] 4°fl 447111- aV^-4^ 3,4-°H*€4 0 l^ A 14 0 li^! 4^sfli : s}-sv^oi av« o. s ^4^1^ 47) 444 -fM-g- 
D H 7]-^-^°l l-el(3,4-o111€4 0 14 A 14 0 l-2-^!) 44* 5l<H 4 4^* 444t11 s]$i4. 

5:^nrf <*>] r,7. ,v- r-J 'A) ±L 

4 4^-8 0.714^0]] 7>-g-A^o] #el(3.4-°11*?!4 0 14Al4 0 l5.€) 444 7^4^^- ^1^4fe 5J^S.^i. 4 

412] <^^CH| 4H.4. ^4-i] 34 -CH)^^C}0l^AlM}.0l 5.^1 47] ^HVAl (n) ^ C^-Efi]. % Vt)] 0 'c 

o)]a^ 44^11- A)-g-si-o] 3og- ufix) 72A14 -^4 ^14*1 *H^44 f-4^14 ^ ^1^43:Ai?l ^-71401)0)) 7 >^-Ajo] 5). 
7l ^4^1 ffl2) J147V #el(3 : 4-<Hl^^l4°14 A 14<=l-2.^1) 4421 ^12:4 , S 0 1 ^1^44: 
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(i) 



■$7] ( I )2] 3}-^-§-£ <>)ll!€4 0 l^ 1,2^ «}o}±s$2l 3,4»1 l}-i7> fused€ 3.4-°i]1^14°l^r A l 4 



Aj- 7 l o^av-i] (n)S Wfl Jj-^-*-fr c)(2-ofl^«!^)^i^^<i [SE^r ^(2-°fll«!^)^i^^^:^ M-=#«3Ht|-. 

^7)2\- 7^o) ^til-A] ( I )S] 3.4- °11 ^ ^-'"•l ^>°1 i^-^^- ^SMl 4*'t]-^ V -2. ; H-(TCI)-a: ^^ff- 

°fl 2i«fl 3j4M*i * Af-g-si-^ji, <a«vii (n)^ i^-eoi q(2-°n^«!^)^i^^i^^ q-si^cy-g- tci s.o-i3 



0 °C°1H 0.4 mol^l 3,4-<HH?]cfol^Al4ol5.^!^- 0.2 mol^l ^ (2-°flt«!*! >^(2-<H)l«]^)^ 
^^AlAVo) ufE-g-^j-g. i e ti]o)9]iJi\o] 900mi ^^-^ofl ^ 7.m ^o^t}. ojsf f£S. 0.2 mol 4%^^-2- 

w-§- 500m(! «H-7i^£| lOOn.4 ffr^i ^HISW- 0 "Ci^l 0.2 mol 4^° D V S-Tr -§-°->!* 3,4-<Hll 

^^71]^. *|.o^nj ^7>*V4. ^V-g-S-g- 48^^- ^H^J^flS. *H »1 H o V *l tb 1 }. 



^-g- 0 ) #\+ ^. ^-f-S-^i- ^*M(Buchner) Q^7] <*) *\ ffr^rS <^4^: <g<H^l ^zV-g- 

^2:^-«-(drying tubeH 24*1 cf o] Lfl^ (dynamic) ^1^(10 ~' A torr)sHl ^3it}<^ °>2fl2] 




o 

X = S0 3 H,S0 3 Na, R, R' = 2-ethylhexyl 




A' = Di(2-ethylbexyl)sulfosuccinate 

<m) 
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#7} ^«Vai (m)* ^(2-<Hl^«!^)^5L^^l^ [SE^r ^(2-<^l€«!^)^iL^<I^ 2 1 4S-f-<g]2l -§-°l-£r ( A ~ ) °) i 
^« Se)(3,4-ofl^^cq-ol^.A)M>ol^.^|)oli4. 

5^8 -i5L^^l^olS7ll- 7M^, cl(2-^]^«]^)^i^^l^ [afe ^(2-^1^)^31^^ 4H#<3]°1 

5it^o S t}^ *}5L^ JI-g-4 #Bl(3,4-ofll^^ol^-^4°l^^!) ^flS^o) ^£4. 

^cj.^^aj^s., ^-Eflo] #e|(3,4-'Hl^^cf 0 ]^ A 14 0 ]5- i ffl)2l 7fl^« 0 >^^ EDOT-i- ^-g-o-WH f^*W 

^^.ofl^Efl^. A^s^ Tjol^cf. ZL&|u}- -g. o^A. (n)3. £^5)^ €^ti*Hl 4^ ^ ^ (I )3 

<cWlt] 3,4-°)lli^4 0 13- A l*W.2-3!-§- 4"8-*H 443 .2.3. f^l^l * -gr^-i" 7^%)-o. 

-fM-MN 7>^oi qjhvaj (ni)si #el(3.4-°)l'i'ill4 0 14*14 0 1.2.€) £lM- #^*rfe ^-S- 54** 

4. 



£ ^-^ofl ^ »g-^ o.a ^|a€, #2H3,4-<H)li€4 0 l^- A 14 0 j-2-3!) •tt* -fM* ,i M cfl^- -g-sil^oi 4^*1- 

^ 7 >^ol 3 7H2 5U4. »We} 7>^H ^* 7}*lfe £ 7>-g-^ #2l(3.4-«*l|l«4 

ol^Al^cli^) metallization. «fM, ^^>7)2> ^3], ^^7)2> A}3fl-§- £3. ;fla.. 

7fl3HEi( C apacitor)-§- jl-g-4 ^afl^, IR absorber. #^Sj-*f #4, PCB(printed circuit board) ^S.s) ^£.^3. 
t=j ^ 7 ]^aB^^]. (ECD), ^-^^1. 7><g( resistive heating), TlM-l: -g = (cable shielding). 4°l3.3.3r f-^ 
7BS.(microwave absorber), ^4 ^4°li=.i^-(LED). LED^fi] hole ^ 0 J*d^r « hole 

.o..g_ 3=-tg ^S.^^^", ^^1S.j2)-B.^^]^:E](FET), PDLC (polymer dispersed liquid crystal) display, optical fib 
er, optical transducer, nano fiber -§--§- 7\^o] ? f 



l-Sl(3,4-o))^^lcfol^.Al>vq.ol^.^l)^- 7)^9) iLJLJel » 0 V, 34 -§-°^^ 7fl^A] A^ajSl 3-§-°l -g-ol$ 

^-i- Vis sa^m, Ji^sl °13-8-, 443: *§Efljg.3 7}^-, i}<9^ 3-g-oi 0^4 s-7fl*-§- 7}^i 51^. 

£ $l£4M£. ^7)2) n^}7] 34^, ^4*3 2-^ll«!-a7l<2l- ^-^2f-§-7]°l -gi^ A] fcfl o] E ( 

sulfosuccinate)7l» 7}^^, cH2-<^^)*l SL^t!^ t^fe ^(2-°flli^)^i^l^ 4Sf-<§]* £ 

|e £ Al-g-sH c^floj 3,4-^^^4014^4015.^1^ aj-smi?] 4%^v°>a^i- or-Hl^ <a3M# yv-g-Ai?! ^ o^ 

Jil- * Aflzj, ?iiAl?l i^(3,4-<Hl^^r+ol4Al4ol^3ll) ^-^51-5a4. #el (3,4-°111 

oI^aImH g-^-Q; SL%-^, l-°fl^-2-3ll-Hl^(NMP), t\ ^#^1 H.(DMSO),N,N ■ -tj nfl^il-o>pl c (DM 
F) ^-4 §^ ^-g- nfl ^ 0 -«S.S3im, m -32fl*, EflS^*l = S.^^-(THF), oHlH^V, Esis^.^s.oHlBti: ¥4 
^.o. ^.^01 Aj £7 > °+?}- °^ si ^-71-g-D)) zielJi <fl?itfl tas.lt, ciaasifl^, Hl!^ 1-4 -§- D fl°)l 

oi^i-oflA-i^ ^ « 0 v^o)i 44. 4 < #$ *7l*n|ofl 7>-g-^«l 1-^(3. 4-ofl^^!4°l^- A 14°l^- 3 a) 

fl-^ , 8- , a* ^^1^2.5. >g^s>7|s. ?b4. 

^^ = 01 cj.oj:^. 0.71^-nll^ 7>^°] f-5l(3.4-^^^!4 0 l^ A 14ol5.€) ^"^21 «-^>a* Cf42l- ^-Cf. 

^^sfl^I 3.4-ofl^€4 0 l^ A 14°]^€-& ?!^fMl ^7flAifi ^ av^-5>51^. -d-sMl°J 4%^^^- 4 
-o)]^«j^)^3E.^-AiA> q-H-f-'g-g- sm?l<L3- *1&|sM 4 -§-4514. 



0*C<Hl7.-i 0.4 molSl 3. 4- ^l=|-ol 47,14ol 5. ^21- 0.2 moisl =1 (2-*11 ^ )-a?-^f^^ =1(2-^11«]^)^ 
a^A]A> ul-Hl-^lt- 1 e*]°}^^2) 900me ^^r^(^--Sr %7<i\5. ^ol^cf. 0I4 %s.s. 0.1 mol 
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(SEfe 0.2 mol - 2 mol)3| sM^tt"^^** t^^^M)* 500m<! hH^S) lOOmd ^-SHl 
x\q %7\\S. *M 0 °C<HH 0.1 mol(^-fr 0.2<>lH 2 mol) 4%^°J--S-^-g-^^: 3,4-°ll <i 3-^ ^o] 

8 *1 lb *H 5! s. *1 ^ «1 75 1 < Ht EiD 1 If*! 

H J-§-°l ^-8- -8-°Ji# ^-*M(Buchner) ^^HH o 3 v #)s . 4|aj*H °Wr-il, ^ 

z}--fr Td^^Mdrying tubeHl 24*1 1}%<& ^(dynamic) 113(10 " 3 torr)sHl 

'S^ofl^ Jj-AH-S-S ^112:€, -R-71-g-nH 7>*^«1, f-S] ( 3,4- °fl ^ 3" A l *>°1 -2-^ ) ^-°]sV7l 

^ItH FT-IR ^5SjS^^ ^314. 1735 cm "> <HH2l C = 0 ^2-^1 € ^-Sa^li^ Sfc 2 - <Hl ^ ^ 

^^ a ^xiAVo] ufe^- ^ ««H.(vibration band), 1517, 1323 cm _1 o\]*\e) C-C, C=C (*M-2-3!) -il^ll^ 
( stretching vibration), 1198, 1141, 1087, 1052 cm "> C-O-C (3,4-^113 ^°l^l*M-2.€)2l 

978, 839. 689 cm _1 C-S(*Mi2-3l)2] 11* MM-* <4^^i <ti>£^ ( II )°1] -§-o]-£-o] ^ 

(3,4-olll^!cfc»l^-Al4ol^^)ol ^Sisa-S-* s!-?]5V^cf(£ 1 #2:). 

£2:^ l-el(3,4-°)ll?Icfol^A]^l-o]^.^) fc^-fr i-bJ^-2-sll-3l^(NMP). cHl"i#-^]2.(DMSO),N. 

N ,_ c)Dl |^ £a .oVnlc( DMF ) f-4 ^-o. ^-Aj ,g. D fl ^ 0 -#S.S5il^-,m-3.efl#, EflE5^el = S.^fl-(THF), ^MlB^, 
E5]|fii^EA} =4 ^-o. ^^ £ 7> <sj=* o^e) -B-71-g-nfl, zzhI jl #3.3.a#, tq§5.5.°im. f-4 
-g-^Hl -Ml-S-a- M-eHIS^. 

*H^€ #3(3.4-^€«i}<>lA A l*ir 0 1.2.€) ^-S* tfo^^ i=-oi ^.ofl (solution c 

asting) 3-34] SW S^^Efl7l- nfle£, -ff^Slfe 3* ^ $15*4. -fr^flfe *d7l*j5151^ 

■8-«|>l|^l -g-nfloil u}ef 10" 3 ~ 80 S/cm2l SJt* M-EfLflSicf. 

2 

4JaH1 14 f.<g$ « 0 vgo.S 0'C°1H 0.1 moisl cl(2-^ll«!^)^i^ll^- [Sfe cl(2-<Hl^«l^) 

^^^a1a].o] u)-e^.<g ] 4 o.l mol2] u J-^^^^.AV(benzenesulfonic acid, toluenesulfonic acid, sulfosalicylic a 
cid, 2- naphthalene sulfonic acid, 2,6-naphthalenedisulfonic acid, naphthol-amino- disulfonic acid, anth 
raquinonesulfonic acid, anthraquinonedisulfonic acid, etc.)](S^r *g-*8^£€-9-Sl ^0.1 
mol^ c](2-<>lll«j^)^i£^ll^: ^ (2-«fl )^i^^lt> O.lmolS] °H1^^1°]H, °H1^^1 

^ ielO^-oll^^cf 0 !^-^^ 0 !-^^) ^-"S* ^ss>^c)-. 

1 e ulol^vflo] 900me a = i^sfl 3,4-4l^^l4°l^^^ 0 l-2-€ ^.el^l cl(2-olll«!^)^^^l-tl: [3£fe =U 
2-oi1^^]^)^3.^a)aj-o] v+s^.«]3|. »j-«^^€-^l:(SEfe t^^sflolB, ^o^^^^ol )42] ^thi^E=.*v 

7)) 4^^ 7 fl S xqo]§4. ols). |£S. 0.1 moKSEfe 0.2 mol - 2 mol) 2r%^r^ v 2.¥* 500m<i ujol^tfl^ 100 
m( ; ^^-^ofl 4^ ^7)15. xjcH^cf. o °C °fl ^ 0.1 mol(£c 0.2 mol ~ 2 mol)4-^-^^ v £^ 0 ] S^Slfe- -8- OJ l* 
3.4-ch1^^)c1-o1^-a]4o]^.^) nsjal c)(2-41^«l^)-Mi^^l'a-[S£^ ^(2-olll«l^)^i^^l'a-2l H o v 
i^-a€-tV(SE.fe <y-^, 3)1 01^4^-7]) 40] -£<a-£.3a-E7r i^-Sl^oi^ ^-ojjofl A^Aie| ^7V*14. ^-§-#1- 48 

^•1^ S7flS. ^o]^^ t^ltlrcf. 

Bj.0.0] ^ ^. Bl-g- ^-ojj^- ^jLM(Buchner) ^ 7] ofl a^ <a-#)S. ^1 ^ sH "2°^ ^ 

^"g- el-?14 ^l?! Tis^riK drying tube)°l] ^<>1 24^1 (dynamic) ll^-dO " 3 torr)«Hl 

Afl^^ l-eKS^-^t^Cf 0 !^^^ 0 !-^^!) A o V 7l tj-oj:^- -fi-71-g-Dfl (^A)ojl l)o|] ^o] fo*O^E) ^, 

(solution casting) 33 °1] ^ «8 -fr^^Slfe ^#^r ^1^% V ^ 5aSJ^- -fr^&fe- 
^S.^^ ^-oj)7fl^Al a].^-^ ^-nflofl uj-ef ~ 150 S/cmS] ^m^^cf. 
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^a|o)1 3 



^ A ]oj] i 2.0. 2 9\- #t!-§- ^r^s>E|, 0.1 rnoKS^ 0.2 mol ~ 2 mol)2l e ^ 

^-^■y-S-^ Kferrous ammonium sulfate). ^Klron sulfate), 4^i^l(Iron perchlorate), ^ll^^i 
potassium permanganate). 2£H-^z}-§-(potassium di chromate)f-* -S-SMlJL*! ^ r -§-SH ?}-8r^ #3 (3,4-*ll H 

*]} ^ f-el(3,4-oll^€^ 0 )^- A 14 0 l5.^!) S-S^- l-")l^-2-3ll-el^(NMP), cHU-g^W = (DMSO).N.N • - 
c1nq^i*<»].n]= (DMF),o-^S.S3ll^,m-asfl*, (THF), t?-5-lf, c1€SS.«*D^ ^ 2] -g-nfl 

o]# -g.4S.0 3. ^.El -7fl^£ free standing film*! 3*1 «H2£fe -8" A l"§-« -8-»W 10 ~ 2 ~ 10 

0 S/cm2l ft* v+Efiflfli}. 



^ ^1^€ #21 (3,4-<Hl!J ^lCfol^-AlMVoliJ.^) Ji*^. 4^ 2)-^^^ %tAj ^.oj:^. 

o.^ cJ-Oj:^ -8-£32l 2j-g- ^~§- 7}^} ft *r xi<H <S:^*H <S** Q**^. £r 

=.o] 7 >^-^, #S.^ 1-21(3, 4-0)1^^401^1-401^) metallization, ^^.7} *g-*l, 3*1-71:4 

7 ) J ^ Jfli. %#*1, -71)31 Al el (capacitor)* al£-*r ^sfl^, IR absorber, ##3Hr 3*1, PCB(p 

rinted circuit board) &5L^3L^, ^.7]^±7\ (ECD), ^ 7><g (resistive heating), n°]^ ^ 

= (cable-shielding), ^las.^ £-^7fl .5. (microwave absorbor), J**HH. tt#cH£.H&*KLED), 

LED^S} hole ^ hole -§-§-, ^ 35.-^ 3^r, 3 7fl £4.^31*1^ (FET), PDLC (polymer dispers 

ed liquid crystal) display, optical fiber, optical transducer, nano fiber -f- o.S.21 -§--8-°l 7}^^^, 



(57) f ^21 



8V7H] 7l7fl^ ojH>-ij (E)°J £*S7l- #^0^ -g-oJjoflA) 3.4-oflli^!t|.ol^.Al4«).oli^ ^^^K°JwV^I)« 

A>.g-SH f^A^ ^ ^[Sl- «H l}<#*V ^-7l*D))ofl 7>*^ol S]£S. ^-^0.5. 71-g-Aj 1- ^ (3,4-^1 

^^lcfol^-Al^l-ol^.^) gigs) afla^. 



1. 




< I ) 




o 



X = SO3H, S0 3 Na, R, R' - 2-elhylhexyl 
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A" = 0i(2-ethylhexyl)sulf05uccina[e 



(m) 



2. 

^■71 £^S7f ^HV^ ( n )9l c1(2-o)ll«l^)^jE^^l^]: [SEfe ^ (2-<^l ll^^DiiB^-i}^ 4B#<g]^l ^--"8 
o.B s}-£r 7}*$ *al(3,4-ofl^«tl-<>l^^^«>)i«) 

-#7] i^-E7l- <£S«H] n°fl^1 R ^ R'7> 27fl~207fl2l ^zKalkyl), ol^-SL^ (isoalkyl), (alkoxy), 
-a-A]<£z](alkoxyalkyl). ^H^vi (alkylsulfonyl). ^HM'Sili ( alkoxy sulfonyl), QQ-g fKalkylsilane), ^ 
^ ?K alkoxy silane), X7> o) B (sulfonate), 7>B ^oll °lB(carboxylate). B^MB^hosphateX-gsll 0 ! 

B(sulfate), *)<>M°] B (cyanate), ^eMl°lB(silicate) ^-^^-B -R-^-g-Dflofl 7}-%-$<& #3 

(3,4-<H)1i^4<H3-*l*r 0 l-£-^) *1M ^1^^. 

A o v 7] B^-B7> Q± 27fl~207fls] i^^idB^-iKdialkylsulfosuccinic acid) ^ ^^^5.^^^. <g ] ^3 

3i c)^^^B^Ai-tV(dialkylsulfo succinic acid) [SE.^ 3 ^3E.^'i!'&^ <*]4 ^H^^-tH aromatic sulfoni 
c acid (benzenesulfonic acid, toluenesulfonic acid, sulfosalicylic acid, 2-naphthalene sulfonic acid, 2,6-n 
aphthalenedisulfonic acid, naphthol-amino-disulfonic acid, anthraquinonesulfonic acid, anthraquinonedisu 
lfonic acid, etc.)](3h& H oH l «r#£^ <*)-§- AA £^tr ^%B^B« 3# n^'-S *rfe cf<^*V 

-g-°W 7>-g-^<?l, #e|(3,4-°il€^4 0 l^-^)^ 0 l^^) ^i^^. 



5. 

a> 71 £^ E7 } ig.^. 2711-2071)21 cj^-^^i^Al^HE^ n^^B^AlAl-fi] <g]j^ eV^ I7fl ~ 107fl °| (alkyl)7l 
«■ *7l-§- D lH 7|-§-^<y #3l(3.4-<*H«*e|-«>l^Al4oli^!) 7fl2:«V^. 

St 1 * 6. 
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^71)^*1 -^-2002-0034723 



4 1^<H1 5d°H, 

<#7] aJ-sM)-^- ^(ferrous ammonium sulfate). ferric sulfate), "9 4^%! (ferric perchlorate). 

^"th^^^biHpotassium permanganate), Sf^S^-IHpotassium persulfate), 2.3.-§- A J:^l!-(potassium dichroma 
te), f-^-<a^«(Iron(ffl)-toluene sulfonate)* 3j-§- ^i<L3- i>}±= cf^tr -fr7l-§- D IH 7>-§-^oi m.^ 

(3.4-°fl^€cf°1^^4°l^^) afla^l}. 

^T 1 * 7. 

*ll 1*<M) Sl^i, 

^-^A) «V-g-§-°-»2] -g-nflj} #, -R-^-g-^t^fl-C^-^*, °fl€*, f") 

*i) sa°H, 

-30°C 120°C °l*r^ ^-§"8:5isHH^ c^t^ o_ 7l _g. D j|cHl 7>-g-Ajol l-a|(3,4-^l^Cfol^-Al^>o|^^}) 
9. 

A RH 30£«1M 72A|^-o] 3.2. 0.3. *V 4o o i*v o. 7 |^. Dfl oil 7>^-Ajoi i^(3, 4 -oil^|^)c1-ol^.Al^> 0 lil 

3$) ^--g-S) afla^. 




2200 2000 1800 1600 1400 1200 1000 BOO 600 400 



Wavenumber (cm ') 
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?7fl^-*1 ^-2002-0034723 







— — ^ 




s^^^ PEDOT/FeTS/NMP 






PEDOT/fNH.^SjO/NMP 



— ] 1— I I I ' I ' I 

500 1000 1500 2000 2500 



Wavelength (nm) 
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